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Introduction
Aquaculture is a veritable tool in increasing fish production, the venture is a lucrative business, but the cost of feedingis enormous, hence there have been several attempts to reduce the cost of production. Animal manure has been onealternative that has been used to supplement or completely replace conventional feed in country like China, India,
Cambodia, etc and a number of animal manures has been documented (Gupta and Noble, 2001; Majumder et al., 2002 and
Das et al., 2005). However, organic manuring also leads to the release of high concentration into the ponds. High concentra-
tions of pathogenic microorganisms in animal manure raise public health concerns. Their presence in fish intended for human
consumption may constitute a potential danger to fish, handlers and consumers.
Materials and Methods
Catfish (c. gariepinus) was used for this study.A total of2,000 juvenile fish were stocked in 10ponds earthen ponds (capac-
ity: 5 by 4m2 each) inNIFFR Integrated Farm, New Bussa, Niger State. Poultry manure was collected from NIFFR integrated
farm. The first set of manures was used directly without any further processing while the second sets were sterilized before
use. Direct fertilization of manure according to the method of Jha et al. (2004) was carried out. Fish was cultured for 26
weeks. Seven duplicates experimental ponds (14 in all) were seeded as follows; Pond 1:No manure application (control),
Pond 2-4: was fertilized with 0.13, 0.26 and 0.52 kg/m' raw poultry manure every 10 days while Pond 5-7: was fertilized
with 0.13, 0.26 and 0.52 kg/m' sterilized poultry manure every 10 days.
• Sterilization of Aniinal Manure: The sterilized animal manures were sterilized in an autoclaving machine at
121°C for 15 minutes before use.
• Microbiological Analysis: Isolation and identification of bacteria were investigated according to Bergey's manual
of determinative bacteriology (Holt et al., 1997).
• Statistical Analysis: Analysis of variance (ANOVA) was performed to determine differences in the microbial
count. Graph Pad Instat statistical software was used in data analysis. Tukey-Kramer Multiple Comparisons Test
was performed for post-hoc multiple comparisons (SAS Institute, Inc., 1992) at P< 0.05.
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In the 0.26kglm3 RPFP and SPFP (Figure 4) which revealed that the intestines bad a TVC of6.8110g1oCFU/g, followed
by the fish skin then closely followed by the fish gills and least was that of the fish flesh in that order which are 5.96, 5.07 and-
1.65log., CFU/g respectively. However, the TVC in the sterilized manure fertilized ponds were significantly low at (P < 0.05)
with 3.87, 3.46 and 3.41 10g:oCFU/gfor the fish intestines, gills and skin count respectively, also the fish flesh had no count.
Fig.3: Microbial count of C. gariepinus samples from ponds fertilized with O.13kglm3of raw sterilized poultry manure.
Keys: TVC = total viable count; TC ee total califarms, FC = Fungal count; The attached "r" = from raw manure; and
"5" =from sterilized manure.
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The samples harvested from the 0.13kg/m3 raw poultry fertilized ponds (RPFP) and sterilized poultry fertilized ponds
(SPFP) were investigated, the intestines in the RPFP had the highest TVC of 5.89 10gloCFU/g(Figure 3), followed by the
samples from the fish skin then closely followed by the fish gills and least was that of the fish flesh in that order which are
4.97,4.52 and 1.01 logloCFU/g respectively. However, the TVC in the SPFP ponds were significantly low at (P ~ 0.05) with
3.25, 3.1 and 2.97 10glOCFU/g for the fish intestines, gills and skin count respectively. However, the fish flesh had no count.
Thetotal coliforms and the fungi also followed the same pattern. Significantly, samples from the SPFPhad a better microbial
quality.
Fig.2: Microbial counts (Logl0) of the C. gariepinus samples from control pond.
TVC= Total viable count, CFWml=Colony forming unit per grams.
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The mean microbial enumeration of the samples (skin, flesh, gills and intestines) taken from the control ponds (Figure
2) are as follows: the fish intestines had the highest TVC of 4.1510glocfu/g,followed by the samples from skin then gills and
least was the flesh in that order which are 3.86, 3.53 and 0.68 logloCFU/g respectively. The total coliforms (TC) counts also
followed this pattern except that the flesh had no count. The Fungal count followed the pattern of coliforms count where
samples from the intestines had the highest count of 3.15 log., CFU/g, closely followed by that offish gills, fish skin while the
fish flesh had no count as follows 2.74, 2.53 and 0.0 log., CFU/g respectively.
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Fig. 1: Frequency of occurrence of isolated organisms in poultry manure.
Bacterial Enumeration and Identification bacterial Isolates of Poultry Manure: Biochemical analysis of all isolates from
the Poultry manure revealed thatA. hydrophila,E. coli, P aeruginosa, Proteus mirabilis, S. typhi, S. aureus, S. epidermidis, S.
dysenteriae were isolated. There were 144 isolates and 60 (41.6%) were Escherichia coli, 24 (16.7%) were A. hydrophila, 24
(16.7%) were Salmonella typhi and 18 (12.5%)for both S. dysenteriae and S. aureus, respectively (Figure 1). These groups :-'
of organisms were mostly Enterobacteriaceae.
Results and Discussions
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Conclusion and Recommendation
The result clearly indicates that most of the pathogenic enteric organisrrislikeE. coli, Sityphi, S. dysenteriae andA. hydrophila
were not present in the fish flesh of the sterilized samples but thus present in the RPFP. Sterilization has totally removed
pathogens from poultry manures and as a result, the manure serves only as additional source of food to complement the con-
ventional feeds without direct introduction of pathogens into the ponds as in the raw (unsterilized) manures. The compositions
of organism present in animal manure fertilized ponds are very important as some are actually pathogenic and causes stress
or distress to the fish and eventually death. The raw animal manure poses a threat to the fish, handlers, consumers and the
environment because of high pathogenic organisms released into the surrounding rivers and streams. This study has therefore
proffer solution to these threats by sterilizing the animal manures before use. This study therefore recommend thus:
I. If poultry manure must be used, the since it can reduce the cost of aquaculture venture by 50%, sterilized poultry manure at
concentration of 0.13 and 0.26kglm3 should be used.
Fungi isolates from various Ponds and Fish samples: The following fungi were also isolated from the ponds and
the fish samples, viz: Saccharomyces cerevisiae, Alternaria sp., Aspergillus niger,Aspergillus candidus, Aspergillus nidulan,
Aspergillus fiavus and Penicillium verrucosum. This is also similar to earlier work of Adewoye and Adegunlola (2010) that
isolated the following fungi Saccharomyces cerevisiae, Rhodosporium sp., Alternaria sp., Aspergillus niger from C. gariepi-
nus exposed to waste water.
Fig. 5: Microbial count of C. gariepinus samples from ponds fertilized with O.52kglm3of raw sterilized poultry manure.
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Similarly, samples from the 0.52kg/m3 RPFP and SPFP (Figure 5), the TVC was 7.78 10g1OCFU/g,followed by the
samples from the fish skin then closely followed by the fish gills and least was that of the fish flesh in that order which are
6.9, 5.56 and 2.24 log., CFU/g respectively. However, the TVC in the sterilized manure fertilized ponds were significantly
lower at (P<0.05) with 5.6,4.0,4.45 and 1.2410gloCFU/gfor fish intestines, gills, skin and fish flesh respectively. In the total
coliforms and the TVC counts however, the samples from the fish intestines also had the highest count of 5.19 log., CFU/g
but followed by that of the samples from fish skin and fish gill while the least was that of the fish flesh in that order 4.77,4.22
and 1.51 log., CFU/g respectively. The total coliforms and the fungal counts also followed the same pattern. Significantly, the
fish from the sterilized manure fertilized ponds had a better microbial quality.Sowunmi (2008) also reported that pathogenic
organisms were isolated from fish organs. Adewoye and Adegunlola, (2010) also reported bacteria load of the organs (gills,
skin and muscle) of C. gariepinus in the concentration of the industrial effluent containing faecal matter was in order of 106
while microbial load in the control was in order of 102
Fig. 4: Microbial count of C. gariepinus fish samples from ponds fertilized with O.26kglm3of raw sterilized poultry manure.
Keys: TVC = total viable count; TC = total califarms, FC= Fungal count; "r" ee raw manure; while "s" = sterilized
manure.
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The total coliforms and the fungal counts also followed the same pattern.
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Indiscriminate use of antibiotics in poultry can lead to resistant to antibiotics. Finally, the microbial safety ofthe smoked fish
samples brought to the public is very paramount to the health of the society, hence the government through their agents like
the Federal Department of Fisheries (FDF) and the National Agency for Food Drug Administration and Control (NAFDAC)
should take advantage of the baseline data generated in this study to effort strict compliance to good manufacture practices
in the aquaculture venture and discourage an indiscriminate use of animal manures.
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